Safety and quality care of patients are key aspects and the mean goals of effective health care systems. The reality that medical treatment can harm patients is one that has had to be addressed by the healthcare community in recent years. This study aimed to explore nurses' perception of factors contributing to medication administration errors and reasons for which medication administration errors are not reporting. Descriptive exploratory crosssectional design carried out to achieve the study aim. The study was conducted in two regional hospitals in Egypt. They had a total bed capacity of 512 beds distributed over three units (emergency, intensive care, and surgical units). A convenient sample of 146 nurses distributed in the morning and afternoon shifts in the units mentioned above was recruited in this study. Medication Administration Errors (MAEs) Reporting Scale used to collect data regarding the nurses' perception of factors contributing to the MAEs. The participants were ranked the most important factor for MAEs occur system reasons (24.73±1.46), followed by nurses staf ing as the second reason of MAEs (24.11± 2.25). Third, fourth, and ifth-ranked reasons were physician communication (13.37± 2.7), medication packaging (12.84±1.87), transcriptionrelated (8±0.1), respectively. Finally, pharmacy processes (6.9±2.93) viewed as the least factor for the frequency of MAE. The indings of the present study concluded seven perceived reasons for MAE, namely system reason, nurses' staf ing, physician communication, medication packaging, transcription, and pharmacy process. The study recommended the development of active quality assurance systems in all health care environments concerning medications and drug administration.
INTRODUCTION
Patient safety and quality care are key aspects and the mean goals of effective health care systems. Safe medication administration is considered a vital indicator of health care quality (Karada et al., 2015; Salami et al., 2019) . Medication errors are the most common types of adverse events for patients admitted to the hospital. It is leading to disability and death in up to 6.5% of hospital admissions and harms 1.5 million people annually (franco et al., 2010; Kim et al., 2011) . Recent systematic reviews of the prevalence of medication errors in health care settings have found to be widespread (Keers et al., 2013a; Mcleod et al., 2013) . One reported an estimated average of 19.1% of total hospital error opportunities. A large proportion of MAEs has actual or potentially harmful effects (Keers et al., 2013b; Sawarker et al., 2012) .
MAEshavea signi icant short and long term adverse effect on patient health and life in terms of adverse drug events increased the length of hospital stay, increases costs to clinicians and healthcare systems, morbidity, and mortality. MAEs sometime causes lethal events that led patients to intracranial hemorrhage or aspiration pneumonia (Thomas et al., 2017) . Besides its adverse effect on the quality of hospital care, reputation, accreditation, and reducing the trust of patients in healthcare professionals and increase healthcare dissatisfaction (Mansour, 2009) .
Medication errors occur when medication prescribed, transcribed, dispensed, prepared, distributed, and given. MAE is a common subtype of medication errors and accounted for up to onethird of the errors (Oshikoya et al., 2013) . MAE de ined as a discrepancy between what the patient got or receive and what was planned by the prescriber in the initial order (Feleke et al., 2015) . MAE occurs when there is a difference between the drug received by the patient and the prescriber's intended drug therapy (Nguyen et al., 2013) .
Prescription and drug administration seem to correlate to the highest number of medication errors (MEs), whether or not harm caused (Kopp et al., 2006; Buckley et al., 2007) . MAE is amongst the risky responsibilities in daily nursing practice. The nurses have to be cautious, as the drug administration devours up to forty percent of the nursing time (Popescu et al., 2011) . This nursing task wellthought-out as the highest risky activity, because it involves a high concentration and skill level, due to the complexity of the medication administration process and the interference of various members of the health team, the potential for such errors to occur is increased (Taifoori and Valiee, 2015) .
The key to minimizing medication administration errors in the implementation of effective intervention that focuses on understanding factors contributing to its occurrence. Because nurses are the last link in the chain of the drug management processes, where harm can directly affect the patient, and they become the accountable person for that errors (Armitage, 2009 ). However, the working circumstances for the drug administrator, besides the organizational strategic verdicts, are all determinants of the occurrence of that errors (Reason, 2000; Kohn et al., 2000) . Frameworks for analyzing medical error (Reason, 2000) , in addition, to categorizations for recording MAEs are primarily needed if MAEs want to be prevented (National Reporting and Learning Service, 2013) The recent systematic review discussed the factors contributing to MAEs in hospitals revealed that The most commonly reported unsafe actions are slips and lapses, accompanied by knowledge-based failures and intentional breaches.
Conditions contributing to medication administration errors included insuf icient written communication (prescriptions, recording, transcription) , dif iculties with procurement and storing (pharmacy dispensing and management inaccuracies), high perception of workload, problems with medical equipment (access, functionality), patient-related factors (obtainability, perception), staff health (tiredness, exhaustion, and stress) and disruptions/interferences during administration of drug (Keers et al., 2013a) .
Signi icance of the study
The fact that medical care could injure patients is something that the healthcare system has had to confront in recent years. Egyptian Ministry of Health established the National Of ice for Handling and Reduction of Medication Errors (NOHRME) to collect, review, analyze, publish and disseminate information, develop a recommendation, and develop educational programs and campaigns for safe medication use.NOHRME Of ice's statistical data on the occurrence of drug errors are not available. They roughly estimate the actual rate in Egypt that is similar or exceeding that of the USA. It was a minimum one death a day and injury to about 1.3 million people a year in 2009 (National of ice for handling and reduction of medication errors, 2019).
In Egypt, Just a few studies focused on the evaluation of the incident, safety culture assessment, and the development of safety measures manuals. Such research recommended further studies to explore the causes of drug errors and reporting obstacles to these errors in order to help reduce them and strengthen the workplace's culture of patient safety and security. Pointing out and understanding the factors related to medication administration error tendency may empower healthcare specialists to deliver more secure, skilled care, and healthier treatment. The current study addressed one notable concern about the quality of health care services, particularly the factors contributing to MAEs from the nurses' perspective.
Aim
This study aims to explore nurses' perceptions of, 1. factors contributing to medication administration errors 2. and reasons for which medication administration errors are not reporting.
SUBJECTS AND METHODS

Research design
The descriptive exploratory cross-sectional design carried out to achieve the aims of this study. A cross-sectional descriptive analysis is a test in which the disease or disorder (here are the MAEs) and possible causes are evaluated at a speci ic time point(between the dates 15 Feb-30 April 2019) for a de ined population (nurses) without attempting to make inferences or statements of causation (NEDARC, 2019) .
Research setting
The study conducted in two regional hospitals in Egypt with a total bed capacity of 512 beds distributed over three units (emergency, intensive care, and surgical units).
Research subjects
A purposive sample of 146 nurses distributed on morning and afternoon shifts in the units mentioned above were recruited in this study. To be considered for inclusion, the nurses have to have a valid license, worked for more than six months in the same hospital that enables the nurse to be acquainted with policies, regulations, and rules, as a bedside nurse, volunteered to participate in this study. Non-registered nurses, those without a valid license, and newly recruited nurses are disquali ied for inclusion in this study. They yield a 100% response rate.
Tool for data collection
Medication Administration Errors Reporting Scale (MAERS)
It is a self-reported questionnaire developed by Wake ield et al. (1995) . It aimed to measure the perception of nurses to medication administration errors. The scale distributed once for all studied subjects. It entailed three sections.
The irst section concerned with the nurses' sociodemographic characteristics. This section has been changed by the researchers to include nurses' age, gender, marital status, educational level, years of experience, and place of work. Moreover, four additional questions added regarding whether the nursing unit using a dosing system, which model of nursing practice used; nurses perception to their knowledge level about medication administration; and nurses'perception of their training needs.
The second section aimed to assess the nurses' perception of factors that might cause MAEs. This part contained 29 questions classi ied under six main headings. Thye were system reasons (7 statements), nursing staf ing (7 statements), physician communication (6 statements), medication packaging (3 statements), transcription-related (2 statements), and pharmacy processes (4 statements).
The third section concerned with the assessment of the reason for which medication administration errors are not reported. It includes 16 statements, classi ied under four main headings. They are fear (5 statements), administration response (4 statements), disagree with the de inition (4 statements), and reporting effort (3 statements). The Medication Administration Errors (MAEs) Reporting Scale showed an inter-item correlation coef icient ranging from 0.82 to 0.91.
Scoring system
Participants asked to specify their agreement level using a six-point Likert scale questionnaire with six classi ications ranging from 1=strong disagreement to 6=strong agreement. Each subscale is then calculated separately as mean and standard deviation. Moderately and strongly agreed reasons are considered the top reason behind the occurrence of medication administration errors. Moderately and strongly disagreed reasons are considered the minimum reason is contributing to the occurrence of MAEs. Then a mean score calculated for each subscale in order to rank the factors behind medication administration errors.
Procedure
Medication Administration Errors (MAEs) Reporting Questionnaire used after took permission from authors via email. Also, ethical clearance from the Committee of the Institutional Review Board (IRB) of the study settings. A set of self-reported questionnaires with a sociodemographic survey distributed forall nurses working at the three acute care units at the studied hospitals. They asked to contribute in the current study. The data collected by the coresearchers through distributing closed packages questionnaires (they received training to explain the guidelines for participants). During the distribution and receipt of the research instruments, coresearchers were available. Each set included a cover letter providing information on the study's purpose and signi icance, the nurses ' expectations, and instructions on instruments' returning.
Also, the cover letter included the researchers ' contact information to enable participants to obtain additional information and ask questions related to the study. Nurses informed that for this study, the information gained from the questionnaires would be used. The nurses requested to sign the cover letter, which stated that there was voluntary participation, that it was based on anonymity and con identiality; Without any in luence, direct or indirecta code number allocated for each nurse at the starting of the study. The received information is saved con identially by the researchers. During periods of reduced workload, participants illed out the data collection form in a quiet room to prevent nurses from being affected by the ward work setting.
The questionnaire has been validated in a sample of ten nurses participating in the pilot study. Ambiguous sentences recti ied and created the inal version.
Pilot study nurses were later omitted from the mainstream sample. The interviews lasted for 15-30 min. Five experts validated tool content (two critical care nurses, and three nursing professors speci ied in critical care and emergency nursing) reviewed all questionnaires regarding its content, clarity, relevance, completeness, and appropriateness.
Data Analysis
The data were coded, computed, and analyzed using IBM Statistical Package for Social Sciences for Windows (IBM SPSS Statistics) version 21.0. Initially, preliminary data cleaning has done. Data analysis includes frequency, mean, and standard deviation descriptive statistics). Table 1 demonstrates the demographic characteristics of the nursing staff. It reveals that 48% of the studied nurses were in age group of 26-30 with mean age of 32 ±0.69, 51.4% of nursing staff were females, in addition to 58.2% of them married, 73.3 had bachelor's degree in nursing with mean years of their experience of 7±0.75, 54.1% of them was working at critical care units. Moreover, 55.5 % of nursing staff applied the primary model in nursing practice. All of the participants use the unitdose system in their hospital. The majority of the sample had self-evaluation as insuf icient knowledge (42.46%) related to medication administration information, and 64.38% of nurses reported that they need training in medication administration. Also, all the nurses agreed with the administration's response, such as there is no positive feedback for medication to be passed correctly. In addition, it is used as an indicator of the quality of nursing care received; too much emphasis is placed on medical errors. Also, all nurses disagree with the de inition, such as medication administration error is not de ined clearly, and inally, it takes too long to report the incident for a medication error.
RESULTS AND DISCUSSION
Besides, the majority of nurses perceive other reasons behind not reporting such as in cases of medication errors, nursing administration focuses on the patient rather than considering the processes as a potential cause of the error (98.6%), nurses do not agree with the de inition of a drug error by the hospital (97.2%), nurses think other nurses are incompetent if they make medication errors (96.6%), if something happens to the patient due to a drug mistake, nurses could be blamed (96.6%).
Accordingly, Table 6 shows the nurses' perception of reasons for why medication administration errors are not reporting. They stated that the fear (25.23±1.77), was observed as the key reason for MAEs was not reporting, trailed by administrative reason (23.14±0.78), and then disagreement with the de inition (13.21±0.75). Finally, the reporting effort (11.15±0.43) was observed as the least important reason for MAEs reporting.
Concerning age, gender, place of work, years of experience, and education level, Table 7 shows a highly statistically signi icant positive correlation with all factors contributing to MAE at P<0.001.
Medication administration error is one of the reasons that causes death and injury to patients and the most serious threats to the healthcare system in all countries around the world. Seesy and Sebaey (2015) . It drains the inancial resources of hospitals worldwide extensively. (Mohammad et al., 2016) . This study conducted to explore nurses' perception of factors contributing to medication administration errors and reasons for which medication administration errors are not reporting.
The current study conducted on the sample of 146 nurses working in acute care settings (emergency, ICU, and surgical words), around half of the studied nurses' age was between 26-30 with a mean age of 32 ±0.69. This inding is emphasized by the current indings as about three-quarters of them has a bachelor degree of nursing with the mean of 7±0.75 year experience. Moreover, more than half of them were females, married, working in critical care units, their units apply a primary model of care, and all units use the unit-dose system. Two-ifths of the studied nurses reported insuf icient knowledge related to medication administration, and about two-thirds reported a need for training on medication administration.
These indings may be referred to insuf icient on job training regarding safety, particularly medication administration. It is evidenced by the present study indings when most of the studied nurses reported The unit nurses are not obtaining enough new medicines in-services, about four-ifths of them reported that they have dif iculties to check medicine information. This inding is consistent with Aboshaiqah (2014), who reported unit nurses did not obtain suf icient in services on new medication as the most signi icant factors associated with the occurrence of errors among (69.6%) of their studied nurses. Nute (2014); Valdez et al. (2013) reported that the staff not received enough training are among the contributing factors for MAEs, and it re lects a system failure.
Also, about two-thirds reported that they are unaware of a known allergy, and about twoifths reported a limited knowledge about medications. A similar sociodemographic characteristic has shown by Aboshaiqah (2014); Samundeeswari and Muthamilselvi (2018) . The later classi ied their sample according to their knowledge of medication errors prevention and reported that 34%of the nurses had an average level of knowledge, 30% had poor knowledge, 28% of them categorized as having very poor knowledge, and only 8% had a good knowledge level (Samundeeswari and Muthamilselvi, 2018) .
Concerning nurses' perception of top factors that might contribute to MAEs, all nurses agreed about the contribution of nursing staf ing related factors when unit staf ing is inadequate, or there is poor communication among nurses when scheduled medication is delayed. All of the studied nurses also agreed about transcription-related factors such as drug orders are not correctly transcribed to the Kardex.
Several studies con irmed a link between systemic organizational features and medication errors and. These comprise staff nurses' adequacy, overtime hours, hours worked each week, staff mix, and other factors that re lect the design of the work (Seesy and Sebaey, 2015) . Also, Gorgich et al. (2016) reported that 97.8% of the studied nurses perceived tiredness due to workload as a contributing factor to MAEs. The indings of this study also agreed with earlier international researches, who found that nurses' staf ing was a signi icant factor that contributes to medication errors (Aboshaiqah, 2014; Cheragi et al., 2013; Goedecke et al., 2016; You et al., 2015) . The current study indings were inconsistent with Mark and Belyea (2009), who study "nurse staf ing and medication errors: cross-sectional or longitudinal relationships." They reported no support for the relationship between nurse staf ing and medication error cross-sectionally or longitudinally.
Although its importance, a few numbers of the current study nurses agreed about factors such as many patients on the same or similar medication (one ifth), the name of many medications similar (one third). These may re lect that although the similarity of the drug names, and commonality of use among patients, the nurses did not consider them as a hindering issue in the current study. These indings might elaborate on an exceptional nurses' experience in their workplace (that exceed ive years in about half of the current study sample), so they can This explanation was reported by Seesy and Sebaey (2015) . They found a statistically signi icant association between the experience of nurses and the packaging of medicines. Seesy and Sebaey (2015) also reported an inverse relationship between the nurses' experience and MAEs occurrence. Eldin and Elaal (2013) reported the same relation between MAE and nurses' experience. A contradiction to this study, Sears et al. (2016) , reported that on the units that had more nurses with a higher experience, more pediatric medication administration errors reported at p=0.001. This contradiction with current study indings may be referred to as the later study conducted in pediatric neonatal units.
Aboshaiqah (2014) also report similar indings, the names of many drugs are similar (42.1%), different drugs look similar (33.7%), and the packaging of many drugs is nearly identical (45.3%).All these factors perceived by the nurses to be associated with medication administration errors. (wittich et al., 2014; Khalooei et al., 2013; Mrayyan et al., 2007) reported similar indings.
The current study also revealed the nurses' perception of factors they perceived to have a minimum contribution to MAEs.All nurses disagreed that system reason factors such as (Nurses are split between teams and other units, and patients are off the ward for other care), and transcription-related factors such as errors are made in the Medication Kardexare contributing to MAEs. This may be because current study nurses are working in acute care settings. They are always kept in their place due to their highly skilfull level and experience. Also, patients in such units are minimally transferred to other units for care.
In contrast to the above indings, Aboshaiqah (2014) reported nurses' agreement on such factors as nurses split between teams and other units as a contributing factor among 73.8% of the studied nurses. The patient is off the ward for other care, is also revealed as a contributing factor by 64.4% of the nurses in Aboshaiqah (2014) study, which is contradicting to the current study indings. This difference could be due to methodological and setting differences as the current study conducted in two leading hospitals, in which acute patients cared for in acute care settings. Errors are made in the medication Kardex was also reported by 63.1% of Aboshaiqah (2014) studied nurses. The difference in indings may be referred to as the quality of nurses and their 28.8 experience in the present study as they were keen when modifying or transcribing the medication in the Kardex.
Moreover, the majority of the current study nurses disagreed about the contribution of other factors such as physician communication (physician change orders frequently, poor communication between nurses and physicians). Also, they denied that the pharmacy process might contribute to MAEs as most of them disagreed about pharmacy incorrectly prepare the medication and delivers wrong doses to their units. This inding may re lect excellent physician-nurse communication and precise pharmacy process in the current study settings
In contrast to the current study Dumo (2012) reported that poor physician-nurse relationships might be the reason for medication administration errors due to physicians do not devote suf icient Reporting effort Filling out an incident report for a medication error takes too much time.
100
Contacting the physician about a medication error takes too much time. 18 12.3 System reasons (r = 0.527, P = 0.000) (r = 0.319, P = 0.000) (r = 0.372, P = 0.000) (r = 0.534, P = 0.000) (r = -0.449, P = 0.000) Nurse staf ing (r = 0.495, P = 0.000) (r = 0.624, P = 0.000) (r = 0.408, P = 0.000) (r = 0.444, P = 0.000) (r = -0.279, P = 0.000) Physician communication (r = 0.591, P = 0.000) (r = 0.821, P = 0.000) (r = 0.844, P = 0.000) (r = 0.675, P = 0.000) (r = -0.644, P = 0.000) Medication packaging (r = -0.674, P = 0.000) (r = 0.820, P = 0.000) (r = -0.77, P = 0.000) (r = -0.613, P = 0.000) (r = 0.540, = 0.000) Pharmacy processes (r = 0.663, P = 0.000) (r = 0.887, P = 0.000) (r = 0.829, P = 0.000) (r = 0.649, P = 0.000) (r = -0.607, P = 0.000) time for nurses to discuss the care options or listen to the nurses' perspectives. Poor communication accounts for over 60% of the root causes of sentinel events reported to the Joint Commission (JC) (Anderson, 2010) . Regarding the pharmacy process, Mrayyan (2012) agreed with the current study inding that pharmacy process factors were not revealed as factors that can increase the error of medication administration in the healthcare organization.
The participants in the current study ranked the system errors as irst in the categorization of the most important perceived contributing factors, followed by nurses staf ing, then physician communication, transcription-related, and inally, pharmacy process at the last one. Similar studies mentioned the same contributing factors' grouping with a different ranking. Seesy and Sebaey (2015) contrasted the current study indings. They conducted a study entitled "emergency department nurses' perception toward factors in luencing the occurrence of medication administration errors." They reported that the nurses perceived doctor contact as the highestranked factor in luencing the incidence of MAEs. A package of medicines followed it, then a pharmacy system, and at least rank is the nursing staff. Youssif et al. (2013) revealed that nurses perceived the relationship between physician and nurse as the fourth category of medication administration errors. Youssif et al. (2013) added that the emergence of novel drugs in the market made it almost impossible for the health care professional to keep up-to-date with all the latest medication information.
The present study showed nurses' perception of the reasons of why MAEs are not reported. The study documented four reasons why medication administration errors are not reported. They are fear, administrative response, disagreement with the de inition of MAEs, and reporting effort. All nurses agreed with the fear-related factors such as the patient or family may have a negative attitude towards the nurse or the nurse prosecute if a drug failure has been identi ied. Also, an administrative response such as no positive feedback is received for the correct transmission of medicines, and too much emphasis is put on MAEs as an indicator of the nursing care quality. They disagreed with the de inition, such as drug error is not de ined clearly, and inally, It takes too long to ile the incident report for a drug mistake.
Besides, the majority of nurses perceive other reasons behind not reporting that nursing administration focuses on the patient rather than considering the processes as a potential cause of the error (98.6%). Also, nurses disagreed with the interpretation of a drug error by the hospital (97.2%), and nurses think other nurses feel they are inept when they make drug errors (96.6%). If something happens to the patient due to the drug mistake, the nurses could be blamed (96.6%).
An initial study lead by Wake ield et al. (1995) , who developed the standardized study tool, surveyed 1,384 nurses. The nurses reported a irm agreement with the barrier of no positive feedback to correctly pass the medicines. They reported that if something happens to the patient, nurses could be blamed. They also reported that when medication errors occur, instead of the system, the focus is on the individual, nurses. They added that they might not feel the errors are suf iciently important to report; nurses think that other nurses feel they are inept. Finally, nurses are concerned about the adverse effects of reporting medication administration errors. (Chiang, 2006) reported similar ind-ings.
The present study nurses ranked the reason for which they are not reporting the MAEs. They reported four factors which are fear, followed by administrative reasons, then disagreement with the de inition, and inally reporting effort. Mohammad et al. (2016) , reported similar factors with different rank. The administrative response was identi ied as the top perceived obstacle, followed by fear. (Bifftu et al., 2015) reported administrative reason and fear among the barrier for not reporting the MAEs.
This inding is compatible with other studies that have found a lack of appreciation and awareness of medication administration errors in addition to the fear of administrative judgment on the person who responsible for medication error were among the most obstacles identi ied by nurses to reporting medication errors. (You et al., 2015; Bahadori et al., 2013; Chiang et al., 2010; Hashemi et al., 2012; Hashish and El-Bialy, 2013; Koohestani and Baghcheghi, 2009; Yung et al., 2016; Treiber and Jones, 2012; Simone et al., 2016) .
Regarding the association of MAEs to the sociodemographic characteristics of the studied nurses, the present study revealed a signi icant association between sociodemographic characteristics and contributing factors of MAEs. In contrast to this inding, Seesy and Sebaey (2015) reported a no statistically signi icant difference between sociodemographic characteristics and factors contributing to MAEs. Also, Mohammad et al. (2016) reported no association between the sociodemographic characteristics and factors contributing to MAEs.
CONCLUSIONS
The present study concluded that all nurses perceived factors related to nursing staf ing, such as unit staf ing levels are inadequate, and nurses do not communicate when scheduled medication is delayed. Also, factors related to transcription (drug orders are not correctly transcribed to the Kardex) as top factors that could be contributed to MAEs.
All nurses perceived that the fear -related factors (the patient or family may have a negative attitude towards the nurse or the nurse might be sue if a drug failure has been identi ied); administrative response such as there is no positive feedback on the proper passing of medicines and too much stress is put on medical errors as a measure of the quality of nursing care provided.; disagree with a de inition such as hospitals are not de ine medication clearly. Finally, it takes too long to ile the incident report for a drug error are the top factors for being not report-ing the MAEs.
Implication
It is vital to develop effective quality assurance programs in all health care settings in relation to medication and medication administration, to assure patient safety. Clinical and academic nursing educators need to reinforce the importance of medication rights and the calculation of medicines. The nurses should be prepared with adequate knowledge through a robust education program, and clear communication between staff is essential. Development of procedures book, protocols, and guidelines speci ic to the emergency, intensive care, and surgical units. Reproduction of this study on a larger probability sample and nurses employed in nonacute care settings still needed.
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